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Abstract: The compounding effects of sample size and sample construction on the measured sound 
transmission loss is assessed. The sound transmission loss of two different sized samples was 
evaluated for a wide range of different materials and constructions. The two sample sizes were; a 2400 
mm × 4800 mm sample that is compliant with ISO15186-1 and a smaller non-compliant 1550 mm × 
950 mm sample. The samples tested were single and double leaf wall systems, with and without studs, 
made from a gypsum plasterboard, plywood, and vinyl mass-loaded barriers. The comparative results 
are presented with a discussion of the variations seen. Further testing is performed to quantify the 
effect of the room construction on the sound transmission loss. Finally a qualitative analysis is 
performed to assess the influence of various factors on the sound transmission loss. 
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Running Title: Effects of sample size and construction 
ABSTRACT 
The compounding effects of sample size and sample construction on the measured sound 
transmission loss is assessed. The sound transmission loss of two different sized samples was 
evaluated for a wide range of different materials and constructions. The two sample sizes 
were; a 2400 mm × 4800 mm sample that is compliant with ISO15186-1 and a smaller non-
compliant 1550 mm × 950 mm sample. The samples tested were single and double leaf wall 
systems, with and without studs, made from a gypsum plasterboard, plywood, and vinyl 
mass-loaded barriers. The comparative results are presented with a discussion of the 
variations seen. Further testing is performed to quantify the effect of the room construction 
on the sound transmission loss. Finally a qualitative analysis is performed to assess the 
influence of various factors on the sound transmission loss. 
Keywords: Sound insulation; sound transmission loss; size effect; niche effect 
 
1. Introduction 
Research has shown that altering the size of a sound transmission loss sample can have a 
significant effect on the transmission loss below the critical frequency.  In this paper the 
Manuscript
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effects of altering both the sample size and the sample construction are investigated. It was 
found that the sample size has a significant effect on the measured sound transmission loss 
above and below the critical frequency. The construction of the sample was found to 
influence the variance caused by the changes in sample size. The influence of the sample 
construction on the amount of variation caused by changes to the sample size makes the 
development of any correction factors to allow for small sample results difficult. 
There are two sample sizes specified by ISO10140-4 [1] for use in sound transmission loss 
testing. The larger size specified for testing wall systems is given as approximately 10 m2, 
and must be between 10 m2 and 20 m2. The smaller size is reserved for testing of small 
building elements such as windows and is 1250 mm × 1500 mm (1.875 m2). Preparation and 
testing of a full size (10 m2) transmission loss sample involves significant time and cost. 
Consequentially full sized wall testing is often prohibitively expensive for product 
development applications where a large number of samples are to be tested. This work 
focused on the evaluation of a small, 950 mm × 1550 mm (1.4725 m2), sound transmission 
loss test rig. This test rig is specifically designed for measuring the sound transmission loss a 
large number of samples quickly and efficiently in order to obtain comparative data. 
Some prior research has been undertaken which investigates the effects of various laboratory 
parameters on the measured sound transmission loss. A more detailed examination of some of 
the articles presented in this section will be presented in the discussion section of this article. 
Important aspects of a sound transmission loss facility were found to be; the presence and 
depth of a sample niche [2-6], the sample size [7, 8], the size of receiving and source room [9, 
10], the sample mounting conditions [2, 11-14], source and receiving room conditions [11, 
15], and the construction of the sample [10, 16].  
It is clear from the work presented by Kihlman and Nilsson [2], and Guy et al. [12] that the 
measured sound transmission loss is dependent on a number of interrelated parameters. These 
parameters were shown to interact to a large extent. Kihlman and Nilsson found that the high 
frequency (above coincidence) behaviour was independent of laboratory design and mounting 
conditions, whereas below the critical frequency the sound transmission loss depended on a 
range of different parameters. Guy et al. showed that the largest effects were due to the 
sample size and mounting conditions. It was also noted that changes to the sample size and 
mounting conditions could result in changes to the measured critical frequency. 
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The measurement procedure can also have an effect on the measured sound transmission loss. 
The sound transmission loss values presented here were measured using the pressure-
intensity method as described in ISO 15186-1:2000 [17]. ISO 15186-1:2000 allows these 
measurements to be compared to measurements made using the pressure-pressure method 
(which is described in ISO 10140-2 [18] and ISO 10140-4). The sound transmission loss 
measured using the pressure-pressure and intensity methods have been compared 
experimentally [19]. It has been found that there are some variations between the measured 
results [20], especially at low frequencies [21, 22]. A major variation between the two 
methods is due to the fact that the pressure-pressure method measures the transmission loss of 
the entire wall system, including any baffles and mountings. Whereas the intensity method 
only measures the transmission loss of the sample scanned by the intensity probe. Despite the 
different method used, results found in this study should be comparative to the results 
presented by other authors who utilised the pressure-pressure method. 
Theories for the prediction of sound transmission loss use different methods to account for 
the finite size of a real transmission loss sample. The original theories of sound transmission 
loss were based on an infinite panel system [23]. An infinite panel is inherently easier to 
predict the transmission loss of as the interaction at the edges and baffles adds complexity to 
any model of the system. These infinite panel models are adjusted and modified to 
accommodate finite sized panels [24-26]. It is accepted that altering the size of the sample 
will alter the natural frequencies of the sample and modify the effective panel impedance and 
the transmission loss of a sample is increased below the critical frequency as the sample size 
is decreased [12]. 
The results of testing the same sample in a small test rig (1.5 m2) and a large test rig (11.6 m2) 
are presented and discussed. The reasons for variations seen between the two were 
investigated using further testing and comparison of various relevant prediction methods. The 
purpose of the small transmission loss facility is comparative testing for which it is helpful if 
the general trends in the results of the small sample match those of the large sample. 
2. Sound Transmission Loss Tests 
A range of samples were tested in both transmission loss facilities; the samples tested 
included single leaf plywood panels, single leaf gypsum plasterboard panels, twin leaf 
gypsum plasterboard walls and twin leaf plywood walls. In total nine small samples and nine 
large samples were tested. The samples tested varied significantly in material properties and 
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overall construction. The construction was found to have a large effect on the variation in the 
measured transmission losses for the different sample sizes.  
The large samples were mounted between a 220 m3 reverberation room and a 200 m3 semi-
anechoic space. The small sample was mounted between the same reverberation room and a 9 
m
3
 semi-anechoic space. The surface area of the large receiving room is 236 m2, and the 
surface area of the small receiving room is 27 m2. 
The large samples were constructed on a standard timber frame, which was mounted in 2400 
mm × 4800 mm test aperture between the source room and the receiving room. The total 
depth of the aperture was 700 mm.  The timber frame stud spacing was 600 mm and the stud 
depth was 75 mm. The single leaf panels were attached to the receiving room side of this 
wall. The double leaf systems were also constructed on this frame with cavity absorption 
added. The effective source room niche depth was 550 mm for the single leaf systems, and 
410 mm for the double leaf wall systems. 
The small sample was clamped into a 1550 mm x 950 mm aperture, in the manner shown in 
Figure 1.  The single leaf samples were clamped into the frame with no modifications. The 
double leaf systems were constructed as complete components with the same dimensions as 
the frame and similar sized stud spacing as the large system. The effective source room niche 
depth for both single and double leaf panels was 350 mm. 
 
Figure 1: Small sound transmission loss clamp and frame arrangement. 
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The large samples were tested following the procedures described by ISO 15186-1. The 
intensity probe was held at a distance of approximately 150 mm from the wall and a scan 
spacing of approximately 200 mm was used. Five microphones were used to measure the 
sound pressure level within the reverberation room. The intensity and sound pressure level 
values allow the sound transmission loss to be calculated. The measurements were 
sufficiently repeatable within the 100 Hz to 5000 Hz frequency range. 
The small samples were measured in a similar manner, but the scan spacing was reduced to 
approximately 100 mm. This reduced the overall scan time length, thus the averaging time 
was reduced accordingly. This method was sufficiently repeatable within the same 100 Hz to 
5000 Hz frequency range presented. The repeatability of the small transmission loss tests was 
somewhat worse than that of the large transmission loss tests, but it was still within 
acceptable tolerances. 
The sound transmission loss was measured for four thicknesses of plywood (7 mm, 9 mm, 12 
mm, and 21 mm); in different arrangements of wall system. Figure 2 shows the transmission 
loss of single leaves of 7 mm and 9 mm plywood measured in both the small and large 
transmission loss rigs. Figure 3 presents the sound transmission loss of single and double leaf 
12 mm plywood panels. The sound transmission losses of various arrangements of 21 mm 
plywood are presented in Figure 4. 
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Figure 2: Sound transmission loss of 7 mm and 9 mm plywood samples. The large sa
were single leaf panels supported by a timber stud frame. The small samples were clamped, 
unsupported panels. 
Figure 3: Sound transmission loss 12 mm plywood panels, in both single and double leaf 
arrangements. In the single leaf samples the large 
by a timber stud frame, and the small samples were clamped, unsupported panels. In the 
double leaf samples both samples were supported by a timber stud frame.
mples 
 
samples were single leaf panels supported 
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Figure 4: Sound transmission loss of 21mm plywood samples measured in small and large 
test rigs. The un-studded large panel was taped and glued at the joints. The studded samples 
were built on the original timber frame. 
 In all the single leaf samples the smaller sample size was found to result in a consistently 
higher sound transmission loss across the entire frequency range. The variation is generally 
greater than 5 dB below the critical frequency. The difference is reduced at and above the 
critical frequency. The larger sample size had a less severe coincidence dip than the small 
sample; resulting in convergence of the transmission loss curves near the critical frequency. 
The same general trends were seen in the measured transmission loss of a single leaf of 10 
mm gypsum plasterboard (Figure 5) as seen in the plywood panels and in the measured 
transmission loss of a 2 kg/m2 mass loaded limp barrier (Figure 6). The transmission loss of 
the smaller panel was significantly higher below the critical frequency. The measured 
transmission losses were seen to converge near the critical frequency. Above the critical 
frequency a divergence occurs with the small sample having a higher transmission loss than 
the large sample. The convergence at coincidence of the gypsum plasterboard was more 
significant in the case of the single leaf sample. 
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Figure 5: Sound transmission loss of 10mm gypsum plasterboard samples measured in small 
and large test rigs. The large sample is a single leaf supported by a timber stud frame. The 
small sample is a clamped, unsupported panel. 
 
Figure 6: Sound transmission loss of 2kgm-2 mass loaded barrier samples in small and large 
test rigs. Both the samples were glued and stapled around the edges. 
When the single leaves were clamped into the test rig there are no studs providing stiffness. 
In order to assess the effect that studs may have on the measured transmission loss a small 
studded wall sample was constructed with an effective stud spacing of 475 mm and a stud 
depth of 75 mm. A single 12 mm plywood sheet was screwed to the small studded frame and 
clamped into the small test rig, the results of which are also presented in Figure 3. The small 
test sample with studs present also has a higher sound transmission loss across much of the 
measured frequency range, although the variation between the small and large rigs is less 
consistent when the studs are present. 
Two small double leaf studded wall were also tested; the sound transmission loss of these 
small samples are compared to the corresponding large transmission loss and the single leaf 
samples in Figures 3 and 5. In the double leaf system the small sample has a higher sound 
transmission loss across the majority of the frequency range. This variation is less consistent 
than in the case of single leaf panels. 
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The effect that the studs have on the variation in measured sound transmission loss was 
further assessed by removing the studs from the large transmission loss sample; leaving the 
panel only supported at the perimeter. This allowed an unsupported 21 mm plywood wall to 
be constructed and tested. The results of this test are compared to the double and single leaf 
samples in Figure 4. The joints between the individual plywood sheets were glued and taped 
to seal any leakage. The same trends in the transmission loss are shown in these 
measurements, with the smaller sample having a higher sound transmission loss across most 
of the frequency range. 
The variation in the measured sound transmission loss is slightly greater for the smaller test 
rig. This may be due to the reduced scan time and a reduction in the number of scan passes of 
the panel, which results in a smaller space-time average. The smaller sample is also affected 
more by any variations in the material, construction or edge conditions. Variations in these 
parameters can result in localised zones of high or low sound transmission loss; this will 
affect the repeatability of the measured sound transmission loss. 
3. Panel Surface and Source Room Sound Pressure Levels 
To investigate if other factors were affecting the measured sound transmission loss of the 
samples the variation in the sound pressure level within the source room and the variation in 
sound pressure level across the surface of the sample was investigated. The results of these 
tests indicated that the pressure variations on the source room side were not major 
contributors to the variations in measured sound transmission loss. 
The sound pressure level was measured at the surface of both the small and large 
transmission loss samples. This was achieved by placing the face of a microphone near the 
surface of the sample, and performing sound pressure level measurements on a grid across 
the sample surface. These measurements were performed to assess the effect the smaller 
sample size and the arrangement of the test facilities had on the uniformity of the pressure 
distribution across the surface.  
The small panel was tested using a 45 point scan. The pressure level was measured at two 
locations; at the surface of the panel and 25 mm from the surface of the panel. The 
measurements were made in a 185 mm by 220 mm grid. A 72 point scan was utilised to 
assess the pressure at the surface of the large panel. The large panel was measured in a 400 
mm by 400 mm grid with the microphones 25 mm from the surface of the panel. These 
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measurements will be affected by the 3 dB increase that is seen near a surface. The 
measurements remain useful for assessing the variation across the surfaces. 
The variance in the measured sound pressure level 25 mm from the surface of the panel was 
evaluated for both the small and the large test rigs and is presented in Figure 7. The small 
sample has a larger variance in the sound pressure level near the surface than the large sample 
in the 125 Hz – 400 Hz one third octave bands, with the large sample having a higher 
variance in the rest of the measured frequency range. There is no clear trend relating the 
variance of the pressure levels across the surface of the panels to the variations in the 
measured sound transmission loss behaviour. The large test rig has a relatively consistent 
pressure level across the surface at the lower frequencies. At higher frequencies there is an 
increased variation across the surface which is the result of an increase in the measured sound 
pressure level near the edges of the panel. 
 
Figure 7: Maximum difference in sound pressure levels measured in grid across the surface of 
both test samples at a distance of 25 mm. 
The small test rig has a large variation at the low frequencies (< 400 Hz), due to resonant 
behaviour caused by the tunnel on the source side of the panel. Above 400 Hz the variation in 
the sound pressure level is much lower, as is expected as the modal density within the tunnel 
increases.  
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Overall the level of variation was relatively consistent across the frequency range and 
between the different sample sizes. The variation in sound pressure level was also not directly 
correlated with changes in the measured sound transmission loss. This indicates that the 
variation in the pressure level across the surface is not a major contributor to the variation in 
the measured sound transmission loss. 
The difference between the average sound pressure level measured at 25 mm from the surface 
of both samples is presented in Figure 8. The difference in average sound pressure level is 
below 2.5 dB across the frequency range measured. This does not appear to account 
sufficiently for the variation seen in the sound transmission loss measurements performed. 
 
Figure 8: Variation between averaged sound pressure levels measured 25 mm from the 
surface of the small and large transmission loss rigs. 
A survey of the sound pressure level throughout the reverberation room was undertaken, 
using a 500 mm × 500 mm × 500 mm three dimensional array of measurement positions. A 
comparison between the sound pressure level throughout the room and the sound pressure 
level within 500 mm of the sound transmission loss samples is presented in Figure 9.  This 
shows a relatively minor variation between the pressure near the surface of the samples and 
the pressure throughout the room. There were no large variations in the sound pressure levels 
within the reverberation room, except in measurements very close to the source. In the 
presented data microphones within 1.4 m of the source have been neglected. This indicates 
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that the sample location was not a major contributor to the variations in measured sound 
transmission loss 
 
Figure 9: Variation between average sound pressure level 300 mm from the surface of the test 
samples and the average sound pressure level throughout the reverberation room.  
4. Variation due to sample size 
There is an obvious change in the measured sound transmission loss as the sample size is 
altered. This section will explore some of the possible reasons for this variation based on 
theoretical principles and previous research. 
Altering the size of the test sample alters the edge ratio and the ratio of the sample size to the 
source wall size. The different edge ratios and source wall area percentages are presented in 
Table 1. Kihlman and Nilsson [2] describe some of the effects that the changes to the wall 
area and edge ratios have on the sound transmission loss. The variations seen in the 
measurements presented tend to agree with the results from Kihlman and Nilsson below the 
critical frequency. Above the critical frequency Kihlman and Nilsson predicted there would 
be no changes due to the sample size and mounting conditions, which is contradictory to the 
results presented here. 
Table 1: Edge ratio and wall area ratio of small and large samples 
 Small Sample (1.55  m × 0.95 m) Large Sample (2.4 m × 4.8 m) 
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Edge Ratio: 
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3.4 1.3 
Wall Area Ratio: 
	



 
0.06 0.3 
The behaviour of the sample above, near and below the coincidence region is governed by 
different factors [27]. Within each of these frequency ranges the size of the sample affects the 
measured transmission loss in different ways. Each of these regions must be considered 
individually when evaluating any effects the sample size has on the measured sound 
transmission loss. In all the measured cases except the twin leaf gypsum plaster board, the 
small sample has a higher sound transmission loss across the majority of the frequency range. 
In general the sound transmission loss curves tend to converge near the coincidence 
frequency. Above the coincidence frequency the sound transmission loss curves generally 
diverge again with the small sample having a higher measured sound transmission loss.  
In the region below the coincidence frequency the sound transmission loss is governed by the 
mass of the sample [28].The resonant transmission in this range is heavily affected by the 
edge effects as the edges are comparatively efficient radiators. Thus at low frequencies the 
panel size and edge conditions are of significant importance to the overall measured sound 
transmission loss. A number of studies have shown [7, 8] that the sound transmission loss of 
a sample will increase as the panel size is reduced. Although these studies were focused on 
the sound transmission loss measured using the pressure-pressure method, the theoretical 
foundation holds and agrees with the results measured in this study.  
Around the critical frequency very little information has been presented on the change caused 
by altering the sample size. When the coincidence occurs the panel radiates sound highly 
efficiently, this means the panel itself becomes the dominant radiator and the contributions 
from edge effects are reduced. The size effects are similarly related to the panel’s 
transmission efficiency and as such the very high efficiency that occurs at coincidence causes 
the size effects to become negligible.  
Above the critical frequency the edges provide a link for power to flow into the surrounding 
structures. This power flow is described in a number of previous studies [2, 29]. The flow of 
power from the sample into the surrounding structure is heavily dependent on the connection 
between the sample and the structure. All structural connections will provide some level of 
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energy dissipation, with an optimal dissipation frequency based on the stiffness and damping 
of the system. A more effective coupling will result in a higher sound transmission loss as a 
greater quantity of the panels vibrational energy will be dissipated into the surrounding 
structure. This effect is most pronounced for relatively heavy walls, but is also present in 
lightweight walls [30], although the glass used in their testing will have very low damping 
compared to plywood or plasterboard. The results presented in this paper indicate that the 
sample size can have a large effect on the measured sound transmission loss above the critical 
frequency. 
The construction of the sample was shown to significantly affect the influence of sample size 
on the measured sound transmission loss. Reducing the size of a single leaf wall system 
caused an increase in the measured sound transmission loss in most of the one-third octave 
bands measured. The same reduction in size for a double leaf, studded wall system resulted in 
much less variation in the measured sound transmission loss. This indicates that the structure 
of the test sample affects the samples sensitivity to changes in the sample size. The addition 
of studs adds an alternative high radiation area and structural connection path below the 
critical frequency, which is provided only by the edges of the sample in the case of non-
studded walls. This added radiator reduces the influence of the edge ratio on the measured 
sound transmission loss.  
5. Variation due to other effects 
The depth of the measurement niche may have an effect on the measured sound transmission 
loss. The scale of the niche effect is influenced by the interaction of a number of conditions 
and parameters in each test. The primary factors are the shielding of the test element from 
grazing waves, the arrangement of the mounting baffle, and resonant behaviour within the 
niche. 
The exposure of the panel to waves at grazing incidence is directly affected by the depth of 
the niche on the reverberant source room side. As the niche depth increases the maximum 
angle of incidence is reduced. This yields an expression for the maximum angle of incidence 
(), given by Equation 1. Theoretically the predicted sound transmission loss of an 
infinite plate is heavily dependent on the angle of incidence. In the case of the single leaf 
samples the maximum angles of incidence are given in Table 2. The reduced angle of 
incidence will result in an increased sound transmission loss, as predicted by the infinite 
panel theories. This is due to grazing waves being responsible for a significant proportion of 
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the transmitted sound. This basic explanation accounts for some of the variation in sound 
transmission loss seen in these measurements. 
  tan 
 , 
  
Equation 1 
where  and  are the lengths of the rectangular sample and  is the depth of the sample 
niche.  
Table 2: Maximum angle of incidence on reverberation (source) room side of transmission 
loss sample. 
Sample Horizontal θmax Vertical θmax 
Large (4.8 m × 2.4 m) 83° 77° 
Small (1.5 m × 0.95 m) 77° 69° 
Existing research into the effect the niche has on the sound transmission loss has been 
explored using numerical [31] and wave based methodologies [4]. This research comes to the 
same general conclusion that the sound transmission loss is decreased below the coincidence 
frequency as the niche depth is increased. The niche depth of the large sample is significantly 
larger than that of the small sample, this may have contributed to the decrease in measured 
sound transmission loss of the large sample below the critical frequency. Above the critical 
frequency the transmission loss was seen to decrease as the niche depth was increased. The 
niche effect is also much more evident in samples smaller than 5 m2 [5],  as is the case with 
the small sample tested in this research. The behaviour measured in this research supports 
this conclusion and this niche effect may be a major contributor to the variations seen in the 
measured sound transmission loss. 
Further research has been undertaken on the tunnelling effect that occurs when there is a 
niche on both sides of the panel [6]. In this research it was shown that the position of a 
sample within the aperture can have a significant influence on the measured sound 
transmission loss. The trends of increasing sound transmission loss with increasing tunnel 
depth and decreasing panel size appear to be somewhat contradictory to the results presented 
here. The smaller transmission loss rig has a shallower niche, but has a higher sound 
transmission loss. The most likely reason for this discrepancy is the influence of other factors, 
namely the panel size affecting the results to a greater level. 
The method used to secure the sample into the test opening can affect the measured sound 
transmission loss. This is especially important at low frequencies where the majority of the 
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sound is radiated at the boundaries of the sample [13]. Furthermore the physical construction 
of the test opening can also have an effect on the measured sound transmission loss. It has 
been shown that increasing the rigidity of the mounting condition will increase the sound 
radiation near the edges. The radiation efficiency for a clamped panel is twice as large as that 
of a simply supported panel [14]. The difference in measured sound transmission loss can 
differ by up to 3 dB between the different fixture arrangements [30]. 
The inclusion of the stud frame stiffens the panel which in turn alters the radiation efficiency 
of the panel. The effect of stiffening members on the radiation efficiency of panels has been 
explored by Maidanik [16]. In his research it was shown that the inclusion of studs results in 
areas of increased radiation efficiency around the studs. The radiation efficiency below the 
coincidence frequency is proportional to the perimeter of the boundary of a finite panel. This 
effect is due to the edges causing a scattering of the plane waves within the panel, resulting in 
wave components within the panel that may effectively radiate sound. The presence of the 
studs has the same scattering effect, increasing the radiation efficiency of studded walls. The 
increase in the radiation efficiency of studded walls due to the presence of the studs reduces 
the difference in measured sound transmission loss between the small and large test samples 
by reducing the relative effect the change in edge ratio caused. 
The measurements reported here were made on samples with different mounting conditions 
and methods. The large samples were screwed to the timber studs, whereas the small samples 
were clamped into the test aperture. It is likely that these two edge conditions had similar 
behaviour in respect to the measured sound transmission loss. The screwed attachment may 
be slightly less rigid than the clamped method, but the screwed samples were also glued 
around the edges adding further rigidity. 
All the double leaf samples were constructed on a timber stud frame. The majority of the 
single leaf samples tested had studs present for the large samples, and were freely supported 
in the small samples. The inclusion of studs within the test sample increases the overall 
stiffness of the system. The unsupported area of the small sample was 1550 mm × 950 mm, 
whereas when the studs are included the unsupported area in a large sample was 600 mm × 
2400 mm. The inclusion of studs into the test system has some effect on the transmission loss 
of the large facility as shown in Figure 10. The presented data compares a single leaf of 
plywood measured with and without studs in the large transmission loss rig. 
6. Conclusions 
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The results presented in this paper show good qualitative agreement with the existing theories 
on the effects of sample size below the coincidence frequency. The smaller sample size 
results in a sound transmission loss that is measured to be approximately 5 dB higher below 
the critical frequency. The sound transmission loss is seen to converge around the critical 
frequency, which is also predicted by theoretical approaches. 
The measurements deviate from previous research on the effects of sample size above the 
coincidence frequency. In this higher frequency range the smaller sample is seen to have a 
significantly higher sound transmission loss, in the order of 3 – 5 dB. This is not predicted by 
the current theories on the effects of sample size. This effect may be explained as a result of 
several factors; the higher edge ratio resulting in greater energy loss via coupling to the 
frame, the decreased niche depth in the smaller sample, and the reduction of waves at near 
grazing incidence because of the frame. It is presumed that these effects combine to increase 
the measured sound transmission loss above the coincidence frequency. 
The sample construction was seen to have a large effect on the variation caused by changes in 
sample size. Reducing the sample size of a studded wall (either single or double leaf) had a 
diminished effect on the measured sound transmission loss when compared to the same size 
change for a wall without studs. This must be accounted for when performing measurements 
in reduced size transmission loss suites. Data from smaller samples cannot be directly 
compared to full size data without an understanding of the influence that the sample 
construction has on the size effects. 
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